Novel mitochondrial DNA mutations associated with myopathy, cardiomyopathy, renal failure, and deafness.
Patients with mitochondrial disease usually manifest multisystemic dysfunction with a broad clinical spectrum. When the tests for common mitochondrial DNA (mtDNA) point mutations are negative and the mtDNA defects are still hypothesized, it is necessary to screen the entire mitochondrial genome for unknown mutations in order to confirm the diagnosis. We report an 8-year-old girl who had a long history of ragged-red fiber myopathy, short stature, and deafness, who ultimately developed renal failure and fatal cardiac dysfunction. Respiratory chain enzyme analysis on muscle biopsy revealed deficiency in complexes I, II/III, and IV. Whole mitochondrial genome sequencing analysis was performed. Three novel changes: homoplasmic 15458T > C and 15519T > C in cytochrome b, and a near homoplasmic 5783G > A in tRNA(cys), were found in the proband in various tissues. Her mother and asymptomatic sibling also carry the two homoplasmic mutations and the heteroplasmic 5783G > A mutation in blood, hair follicles, and buccal cells, at lower percentage. The 5783G > A mutation occurs at the T arm of tRNA(cys), resulting in the disruption of the stem structure, which may reduce the stability of the tRNA. 15458T > C changes an amino acid serine to proline at a conserved alpha-helix, which may force the helix to bend. These two mutations may have pathogenic significance. This case emphasizes the importance of pursuing more extensive mutational analysis of mtDNA in the absence of common mtDNA point mutations or large deletions, when there is a high suspicion of a mitochondrial disorder.